ABSTRACT
Thus, in the context of climate change, it is important to know how the most 61 vulnerable species that are located on the edge of their distribution respond to climate 62 variation, and to compare their response with that occurring in species such as Q. ilex 63 that have mechanisms that allow them to adapt to the increased water stress that are 64 typical of the Mediterranean region. We want to know the response of the three tree In the mountain holm oak forest, however, there are two main peaks in the intra-111 year litterfall curve (Fig. 3) . The first takes place in the spring, in May-June, and the 112 second usually in November
113
The second peak in the intra-year litterfall occurs in large part due to leaf fall in Q.
114
petraea.
115
Although statistically significant correlations with meteorological variables were 116 not always observed, Q. ilex litterfall in spring was negatively correlated with rainfall 117 ( Figure 4 illustrates the acquired radial growth patterns in the three different 121 species during the study period. The main radial growth period is usually restricted to 122 spring, best seen in Quercus ilex and Fagus sylvatica. In addition to the spring peak, a 123 second growth peak usually occurs in autumn.
124
Positive correlations were observed between radial growth and rainfall in June-
125
July in the oak species (that were significant in Q. petraea); nevertheless, in the beech 126 the positive correlation occurred in August (Table 3) .
127
In terms of spring and autumn average temperatures, there was a positive but not 
132
In addition, it is also worth noting that in deciduous species two opposing 133 tendencies were observed in the annual increase of AB ( In almost all cases, the values for litterfall production were similar to those 142 observed in other forests and mountains with similar degrees of maturity; the exception were the beech forests, in which there was a slightly greater drop in annual litterfall, 144 possibly because the studied beech forest is more mature (Rodà et al., 1999; Verdú, 145 1984) . In all cases, leaves compose the bulk of the litterfall fraction, as has been shown 146 by other studies (Carceller et al., 1989 Rapp et al., 1999 Santa Regina, 1987 should also take into account the great inter-annual variability in fruit production in the 158 studied species, since years of abundance are often followed by years of low production.
159
Both F. sylvatica and Q. petraea (Fig. 2) had a seasonal pattern in their monthly in the Q. petraea forests but varies in F. sylvatica forests according to the year. This is 165 due to the fact that the beech is more sensitive to climatic conditions.
166
In the mountain holm oak forest, however, there are two peaks in the intra-year 167 litterfall (Fig. 3) . The first takes place in the spring in May and June after the first 168 sprouting and is common in Mediterranean species (Caritat et al., 1996) . This leaf fall is 
179
In addition, we observed that in relation to the two peaks in leaf fall, evergreen 180 species decline more gradually than deciduous species. The cost of producing evergreen 181 leaves is higher than that of deciduous leaves due to the greater concentration of lignin 182 (Aerts, 1995). Thus, the higher production costs of evergreen leaves ensure that they are 183 preserved for longer than in deciduous trees. 
